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(54) Wireless access to wired network audio services using mobile voice call 



(57) A systenn and method permits a wireless com- 
munication terminal (such as a mobile telephone) to ac- 
cess Internet audio services. The wireless terminal com- 
municates in WAP protocol to a WTA Internet serve r act- 
ing as a gateway between a mobile network and a wired 
network, and requests a channel to an audio service re- 
siding on a particular Internet origin server. The WTA 
server initiates establishment of an audio channel with 
the origin server. The WTA server also instructs the wire- 



less terminal to answer automatically the next voice tel- 
ephone call It receives, and the WTA server instructs the 
mobile network to place a voice phone call to the wire- 
less terminal. The wireless tenninal automatically an- 
swers, and there is then established a speech path from 
the wireleiss terminal, over the mobile network, through 
the WTA server, to the origin server. The wireless termi- 
nal may access the Internet audio service over this au- 
dio path. 
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Description 

[0001] The present invention relates to the use of 
wireless comnnunication devices on computer wired net- 
works.- and particularly to using such devices to access 
network audio content or audio services. 
[0002] Traditional Internet usage relates prinnarily.to 
text-based information. For example,, conventional In- 
ternet-chat" services allow users to communicate by ex- 
changing text messages which the users type in. A user 
selects a "chat room" and proceeds to exchange text 
messages with other users in the chat room. 
[0003] Modern voice over Internet Protocol (VoIP) 
technologies allow people to. ^use lntemet connections 
for real-time voice conversation, or listening to stream- 
ing audio without significant delays in- sound transmis- 
sion. Such technologies are used to implement Internet 
voice chat services, allowing chatting in a more natural 
manner than conventional lexl chats, .[n. order lojuse 
VoIP -based services,. a user's PC is connected to the 
Internet by a wired network. - • , 

[0004] Mobile wireless devices (such as mobile 
phones) which weigh less than a pound and which can 
fit in a pocket have become common in rocont yca^s, 
allowing much greater flexibility and rnobility for voice 
communications than desktop or even notebook -PC's. 
[0005] It is convenient for users of mobile devices, to 
-have mobile access-to Internet services to which they 
have become accustomed on their PC's. .Wireless Ap- 
plication Protocol (WAP) has emerged as an open 
standard for accessing Internet services from wireless 
devices. The WAP solution, includes an intemnediate 
server, the WAP Gateway, which connects mobile de- 
vices to the Intemet. WAP is designed for browsing con- 
tent and handling data transfers in a way analogous to 
standard Intemet technology. Current implernentations 
of WAP are oriented primarily toward textual infonma- 
■ tion. Characteristics of cun-ently used underlying bear- 
ers. don't allow real-time transmission of audio through 
the WAP protocol. It would thus be advantageous to pro- 
: vide a system and method for managing audio data flow 
between an Internet VoIP-based audio server and a us- 
er's wireless device. . 

[0006] An object of the present invention is to provide 
a method of managing.audio data flow between an in- 
ternet VoIP-based audio server and. a user*s wireless 
terminal supporting the WAP standard. The invention re- 
lies on the Wireless Telephony Application (WTA) spec- 
ification which is part of the WAP standard. WTA ex- 
tends WAP with an interface to mobile network teleph- 
ony services, making it possible to use a voice phone 
call as an audio path between a user's terminal and an 
Intemet audio server. 

[0007] According to on aspect of the invention, the 
user initiates sending from the wireless terminal to a 
WTA Internet server a wireless session protocol (WSP) 
"G t" request identifying a service on an Int rn t audio 
server. The WTA server fonwards the request to the au- 



dio server, which sets up a VoIP channel between itself 
and the WTA server. The WTA server sends the wireless 
terminal an instruction to automatically answer the next 
incoming voice call, and then places a voice call through 

5 the wireless network to the wireless tenminal. Upon the 
wireless terminal's answering'the voice call , a voice path 
is established from the wireless terminal over the wire- 
less network to the WTA server and thernce over . the 
VoIP channel to the audio server. As a result, the' user's 

10 wireless terminal is connected to the service provided 
by the Internet audio server. 

[0008] Other objects and features of the present in- 
vention will become apparent from the following detailed 
description considered in conjunction with the' accorri- 
^5 panying drawings. It is to be understood,. however, that 
.the drawings are designed solely for purposes of illus- 
tration and not as a definition of the limits of the inven- 
tion, for which reference should be made to the append- 
.ed claims. It should be further understood that the draw- 
ee ings are not necessarily drawn to scale and that,, unless 

- otherwise indicated, they are merely intended to' con- 
ceptually illustrate the structures arid procedures de- 
scribed herein. 

. [0009]. -.In thc.drawings, wherein like reference humer- 
us . ais,denote similar elements: , . , 

. . Fig. 1 A (prior art) is a programming nnodel .of ap^.n* 
ternet connection. comprising a client PC .and a 
server wherein a web browser in the PCis.obtairiihg 
30 content from the server: * . — - - - 

Fig..1 B (prior art) is a programming model of ah Jn- 
. ternet connection comprising a.clierit PC and an or- 
igin server wherein a user at the PC js us'ihg'audio 
35 ... facilities on the PC to participate. in an loternet cHat 
with other users (not shown) through the server 

- , which is-functionirig as a chat server; . _ . 

J ..^ig. 2. (prior art) is. a programm.ing^nruDde'l ot an In- 
40 ^ . ternet connection in which a user at a rripbiie termi- 
nal obtains textual content from a server; _ . 

Fig. 3 is. a programming model, of a mobile terminal 
engaged in an. Internet vqice^ chat accordihg.toj^e 
45 .-present invention; . - , ; - ' ~ 

Fig. 4A illustrates control and data fjow/or engaging 
a mobile terminal in an Internet voice chat acpording 
.to the present invention;. ^ ^. 

so . „ y . \ ^ 

Fig. 4B illustrates control and.data,flow for disen- 
gaging a mobile terminal f rom,an Internet voicc.chat 
according to the present invention; and 

55^ Figs, 5a through 5i,depict the displays appearing on 
a mobile terminal while .a,user enters, participates 
in, and leaves a vpicachat according to the present 
invention. 
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[0010] The invention wilt now be described in t mns 
of an ennbodinnent enabling a user of a wireless tenninal 
to participate in an Internet voice chat. 
[0011] Fig. 1A depicts a conventional progrannnning 
model of a typical Internet connection. A client PC 110 
and an origin server 120 are in comnnunication via In- 
ternet protocol (IP) and thus are both considered to be 
within Internet 100. As is known to those in the art, a 
web browser 112 in PC 110 interrogates content 122 "in 
server 120. The server 120 nnight be a text-mode chat 
server." in which case content 122 is text of chat mes- 
sages received from other^users {not shown) at other 
PC's (not shown). Text messages from the user at PC 
110 are fonwarded to content 122 for further forwarding 
to those other users. \ . 

[0012] ■ A network such as, tor example, the Internet, 
' may comprise many iservers: Server 1 20 as depicted in 
a programming model is representative of the many re- 
al-world servers and can serve users with a great variety 
of different contertts: for example; persistent data^uch 
ias encyclopedia entries, volatile data such as stock rriar- 
kiBt reports.' and ephemeral data such as real-time 
speech utterances. ' - 

[0013] ' Fig. IBdcpicts another conventional program- 
ming model of a typical Intemet connection for conduct- 
ing an Internet chat in natural speech rather thah- in 
typed text messages. A client PC 110 is using its audio 
'fadilities (i.e., sound card, microphone, speaker, sound 
" [Processing software) to forward sjDeech uttered by a us- 
^ er (not shown) via voice-over-Internet protocol (VoIP) to 
the server 120, which is functioning as a chat server and 
receiving other speech utterances from other users (not 
shown) at other PC's (not shown) and forwarding the 
' ;6ther users' utterances to the user at PC 110 via VoIP. 
[0014] Although mobile telephones were developed 
to' provide subscribers with voice telephone capability 
over the public switched telephone network (PSTN), 
mobile telephones have in recent years come to be 
equipped with small display screens for receiving short 
' text nnessages, such asfrom the short message sen/ice 
(SMSy. or email from the Intemet. Wireless ap|i)1ication 
protocol (WAP) has been develbped for interfacing mo- 
bile telephones with the Internet. 
' [0015]* The prograniming mbde'r-for -^ mobile tele- 
" phonVttius interfaced to the Intemet is given in Fig. 2. 
The primary role of client mobile telephone 200 is to 
communicate in voice through the PSTN (not shown). 
Through 'thfeT'PSTN, client mobile telephone 200 may 
^ cbnfimunicate via WAP with gkteway 21 0 of Internet 1 00. 
Gateway 210, in turn; conrimunicates-via IP with an ori- 
gin server 120 of Internet 100. Server 120 may be, for 
example^ a text chat server or an email server, cither of 
which provides textual eonlent to befonwarded through 
gateway 210 to' client 200! 

[0016] It is generally not feasible to use the programr 
ming model of Fig. 2 for enabling client 200 to participate 
in voice chats, because WAP evolved to incorporate mo- 
bile voice telephones into the sort of programming mod- 



el given in Fig. 1A fort xtual data transfers. The effec- 
tiveness of WAP depends on the characteristics of the 
underlying bearer, and currently used bearers are not 
suitable for real-time audio data transmission via WAP 

5 protocols. 

[0017] In accordance with the present invention, a 
voice chat is implemented via WAP by exploiting a nor- 
mal voice phone call as a speech path between a user's 
mobile device and an Internet voice chat server. The 

10 WAP environment includes the Wireless Telephony Ap- 
plication (WTA) framework which the present invention 
adapts to extend Voice chat to a hhobile user. ' - 
[0018] A prograniming model of voice chat according 
to the present inverition is given in Fig. 3. The generat- 
es ' ized gateway 210 depicted in Fig. 2 is in particular a 
V\rrA server 21 OA in Fig. 3. V/TA server 21 OA commu- 
nicates "with a client mobile device 200 through WAP, 
and also through voice telephone calls via the mobile 
telephone network portion of the PSTN (not shown). 

20 [0019] Fig. 4 A shows ftoWof data and control that oc- 
curs when a mobile client 200 participates in-an Intemet 
voice chat according to the present invention. In Block 
4*02," a user of mobile client 200 connected to gateway 
210 via' WAP uses a microbrowscr (khown'in the?, prior 

25 -art and not shown) to select a voice chat service Uniform 
' Resource Locator (URL). Client 200 .sends a Wireless 
Session Protocol (WSP) Gef request (known in the prior 
' art) to WTA server 21 OA. The selected URL is the argu- 
ment of the WSP Get request. In Block 404, the^VNTTA 

30 ■ server 21 OA connects to the voice chat server -120, and 
requests a list of available chat rooms and chat partici- 
pants. In Block 406. chat server 120 sends to WTA serv- 
• er21 OA the list that WTA server 21 OA requested in block 
404. In Block 408; WTA server 210A forms the list of 

35 • chat rooms and participants into voice chatservice'con- 
' Itent, and returns it to client 200. In Block 41 0, voice-chat 
content is presented by client-200 to the user, who se- 
lects a chat room. From the user's request, client 200 
fomns another WSP Get request, which requests a 

40 ' "deck" specifying the selected chat room. Decks are 
known td those in the art: a deck is a group of one or 
' more "cards"; a card is a single unit of Wireless Markup 
Language (WML) navigation or user intertace. The deck 
is identified by a unifomn resource locator (URL). - 

45 [0020] In Block 41 2A, WTA server 21 OA receives the 
Gef request, and retums the requested deck. It contains 
but a single card, which instructs client 200 to bind th 
incoming call event (cc//c)'so that an ensuing call will b 
answered automatically (block 418). In Block 412B, 

50 VVTA server 21 OA requests chat server 1^20 to set up 
chat channel with WTA server 21 OA. In Block 41 2C, 
WTA server 21 OA requests mobile network 480 to place 
a voice call to client 200. In Block 418, in response to 
the Get request received in block 41 2A, client 200 binds 

55 the incoming call event cc/icio automatically answer an 
ensuing voice call. In Block 420, In response to the re- 
quest received from block 41 2C, chat server 120 s ts 
up a chat channel with WTA server 21 OA. This will be 
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part of the overall spe ch path to be discussed in con- 
nection with block 428. In Block 422. mobile network 
.480, as instructed in WTA server 210 in block 412C, 
places a voice call to client 200. In Block 424, client 200. 
havingjts cc//c bound as discussed above to answer an 
incoming call automatically, answers the incoming voice 
call. In Block 426, mobile network 480 informs WTA 
server . 21 OA that client 200 has answered the call. In 
Block 428, a two-way speech fjath is now established 
from client 200 via a voice call path through mobile net- 
work 480 to WTA server 21 OA and a chat channel from 
WTA server 21 OA to chat server 120. A user of client 
200 engages in an Internet voice chat 
[0021], Termination of the Iriternet voice chat is dis- 
'cussed in Fig. 48. In Block 430. the user of client 200 
places the. phone in an op-hook condition. Iri Block 432, 
mobile network 480 inforrns WTA server 21 OA that the 
user has hung up. Mobile network 480 is no longer car- 
rying. the portion of the speech path it carried in^lock ^ 
428. In Block 434, 'WTA server 21 OA disconnects the 
chat channel it had with chat server 120. None of the 
speech path that existed in block 428 still exists. 
[0022] Figs 5a through 5i depict a scenario of displays 
on tonninal 200 while a user is entering, participating in, 
and leaving a voice chat. In Fig. Satemninal 206;displays 
a scrollable list of options to the user, one of which is 
"Voice Chat", the selection of which leads to the display 
shown in Fig. 5b. includingthe "Create Room" option to 
create a new chat room, and the names of present chat 
rooms.obtained from a chat server as discussed above. 
, Scrolling the scrollable list (by means well known and 
not discussed here) makes visible a chat room named 
"SOish" as shown in Fig. 5c. The user selects that chat 
room and is shown the display of Fig. 5d, which contains 
the option to "Leave" the chat room, and a scrollable list 
of nicknames of participants in the chat as obtained from 
the chat server as described previously. 
[0023] The user may scroll down the scrollable list to 
see all the participants in the chat, as shown in Figs. 5e 
and 5f. Assuming the user to be named Mary, she sees 
her own name appear in the chat that she has joined. 
...As shown in Fig. 5f, the name of the person currently 
speaking has a distinctive symbol^next to it, As seen in 
Fig. 5g, when Mary, begins to speak the distinctive synrv. 
bol is next to her name. 

[0024] In Fig. 5h the user has scrolled up to reveal the 
"Leave" option, and selects it. (The usercould'also have 
left the chat by placing terminal 200 in an on-hook con- 
dition.) As shown in Fig. 51, the display reverts to what, 
it was in Fig. 5b before a chat was selected. 
[0025]. Although the embodiment described refers to 
VoIP standard as a base technology for Internet audio 
servers, it is to be understood that VoIP can be replaced 
by any other solution allowing network audio transmis- 
sion, and the Internet can be replaced by any other com- 
puter wired n twork. 

[0026] Although the described embodiment relates to 
WAP standard, it is to be understood that the method is 



appiicabi in the context of any other solution for wire- 
less access to wired networks, which would combine the 
ability to browse network content with the ability to ar- 
range mobile voice calls from network sites. 
5 [0027] Although the described embodiment is ex- 
plained in relation to voice chat services. It is to be un- 
derstood that the system and method can be utilized for 
wireless access to network audio services of any kind, 
including streaming audio, Internet telephony, broad- 
10 casting, or voice chats. 

[0028] Thus, while there have been shown and de- 
scribed and pointed out fundamental novel features of 
. the invention as applied to a preferred embodiment 
thereof, it will be understood that various omissions and 
15 substitutions and changes in the form and details of the 
devices illustrated, and in their operation, may be made 
■ by those skilled in the art without departing from the spirit 
of the Invention. For example, It is expressly intended 
that all combinations of those elements and/or method 
'20 steps which perform substantially the same function in 
substantially the same way t6 achieve the sanrie results 
are within the scope of the invention. 
[0029] Moreover, it should be recognized that stmc- 
tures and/or olcmcnts and/or riicthod stops shown and/ 
25 or described in connection with any disclosed form or 
embodiment of the invention may be incorporated in any 
other disclosed or described or suggested foriii or em- 
bodiment as a general matter of design choice. It is the 
intention, therefore, to be limited only as indicated by 
30 the scope of the claims appended hereto. 
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A method of wireless access to a Wired-networic- 
based audio service from a wireless terminal, char- 
4cteriz'ed In that it comprises the steps of: 

' (a) sending from the wireless termi nil to a net- 
wori< gateway server a request identifying an 
audio service residing on an origin server; 
(b) sending from the networic gateway server to 
the origin server a reque'ist tor an audio channel 
to the audio service; 

■(c) setting Up iri the Origin server the requested 
audio channel with the networic gateway server; 

(d) sending from the networi^ gateway s^erver to 
a mobile network an instnicHon to'place a voic 
call to the wireless teririinal; ' ' ^ *' 

(e) sending notification from the mobile networt< 
' that the wireless terminal' has answered the 

voice call; and . 

(f) performing in the network' gateway serv r 
digital conversion of audio data flow formats be- 
tween the mobile voice call and the audio chan- 
nel, whereby a speech path is established from 
the wireless t mninal through the network gate- 
way server to th^' audio service on the origin 
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server over which audio transmission may take 
place. 

2. The method of claim 1, wherein following the step 
(c) is a step: ^ 
{c1 ) sending frorn the network gateway server to the 
wireless terminal an instruction to answer automat- 
ically a next incoming voice call. 

3. The method of claim 1 .furthesr comprising the steps: io 

(g) sending an indication from the wireless net- 
. work to the network gateway server when a us- 
er who was using.the audio ser:vice places the 
wireless terminal in an on-hook condition; and , 15 , 

(h) .initiating from the network gateway server a 
disconnection of the audio channel with the au- 
dio service on the,origin server. 

4. The method of claim 1 , wherein: , 
the, wired. network is the Internet. 

If 

.5. The method of claim 4, wherein the audio charinel 
between the network gateway server and the origin 
. seryer-is a VoIP channel. , 



..6^ The method of claim.4, wherein: 

, ..the wireless terminalis compliant with VVireless 
' Application Protocol (WAP); ^ ^ 

the network gateway server is a wireless Te- 
lephony Application (WTA) server; 
and the request sent from the wireless terminal 
to the network gateway server is the Wireless 
Session Protocol (W.SP) get request with uni- 
fonri resource locator (URL) argument identify- 
, ing.the'audio seryiae onthe origin server. 

-7. . The method. pf claim 1, wherein the audio sen^ice 
, - .is a voice chat service. 

8. The njethod of claiim 1, yvherein thq audio sen^ice 
is a streaming audio, service," 

9, The method of claim 1, wherein the audio service, 
^/js^a.nejlwqrk t^lephony.service. 

.10. The meth6d.pf, claim 1 , whereiri the audio sen/ice 
is a network broadcasting service. 

11. Apparatus tor .wirejess access to a wired-network- 
bascd audio service from a wireless terminal, char- 
acterized in tpj^t it coniprises: 

a network gateway server; 
. an origin serv, r; . 

means for sending from the wirel ss terminal 
. ' to the network g^}qway server a request iden- 



8 

tifying an audio service residing on the origin 
server; 

means for sending from the network gateway 
server to the origin server a request for an audio 
. channel to the audio service; 
audio communication means in the origin serv- 
er for providing the requested audio channel 
with the network gateway server; ' 
means for sending from the network gateway 
server to a nhobile network an instruction to 
place a voice call to the wireless terminal; 
' nneans in the mobile network for providing no- 
tification that the wireless temninal has an- 
swered the voice cajl; and 
conversion mean's in the network gateway 
server for pertomning digital conversion of au- 
dio dataflow fomiats between the molDile voice 
" call and "the audio channel,' whereby a speech 
path js established from the wireless terminal 
through the netwo'rk gatevvay server to the au- 
' dio service onlhe origin server over which au- 

dio transmission may take place. 

12V The apparatus of claim 11, further. ^comprising 
" means for sending from the network gateway server 
' ^ ""to'the wireless terminal an instruction to answer au- 
' tomatically a next incoming voice call. . 

13'. The apparatus of claim 11 , further connprising: 

30 ' ' * 

' Heahs for sending ah indication from the wire- 
^ less network to the network gateway server 
' ' when a user who was using the audio service 
' 'places the wireless terminal in an on-hook con- 
35 ' ' dition; and 

' means in the network gateway server for dis- 

connecting the audio channel with the' audio 
service on the origin server 

40 14. The apparatus of claim 11 , wherein: 
the wire network is the Internet. 

15. The apparatus of claim 14, wherein the audio chan- 
nel between the network gateway server and the 

45 origin server is a VoIP channel. 

16. The apparatus of claim 14, wherein: 

the wireless terminal is compliant with Wireless 

50 Application Protocol (WAP); 

the network gateway server is a Wireless Te- 
■ Icphony Application (WTA) server; and the re- 
quest sent from the wireless terminal to the net- 
work gateway server is the Wireless Session 

55 Protocal (WSP) Get request with unifomn re- 

source locator (URL) argument identifying the 
audio service on the origin server. " 
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17. The apparatus of claim 11 . wher in the audio serv- 
ice is a voice chat service. 

1 8. the apparatus of claim 1 1 , wherein the audio service 

is a streaming audio service. .5 

19. The apparatus of claim 11 , wherein the audio serv- 
ice is a network telephony service. 

20. The apparatus of claim 11 , wherein the audio serv- io 
ice is a network broadcasting service. 
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Mobile Network 
480 



\ATA Server 
210A 



Chat Server 
120 



402 User with 
WAP micro- _ 
browser selects 
voice chat serv- 
ice. Client for- 
wards WSP Get 
request including 
URL. 



410 User selects 
a chat room. Cli- 
ent sends WSP 
Get request in- 
r eluding URL of 
- deck identifving 
selected chat 
room. 



418 Binds cc/ic 
CO answer incom- 
ing call automati- 
cally. 



424 Answers call 
automaiicailv. 




404* Connects to 
chat s.erver, re- 
quests list of - 
available chat 
rooms and par- 
ticipants.. , 



408 Forms voice 
chat service con- 
tent, returns it to 
client 



1 



406 Furnishes list 
of available chat 
rooms and par- 
ticipants 



412A Returns 
requested deck to 
cUenf. 

-412B' Requests 
chat channel witF 
•selected room on 
chat server. 

412C Instructs 
mobile network to 
- call client. 



422 Places Voice ^ 

call to client 
I . 



420 Sets up chat 
chatmel with 
WTA server 



426 Informs WTA 
.'server- that client 
has answered call. 



428 SPEECH PATH ESTABLISHED 



Fig. 4A 
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